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ABSTRACT: The thermoelectric properties of the Bi greg - 
liquid state have been investigated at temperatures ranging from room level to 


800—-900°. 


material for producing these alloys. The selenium used was 


for use in seronrum rectifiers, 


ducted in specially designed vacuum quartz ampulae with welded-in tungsten 


Card 


Bi (99. 97 %) and thrice-distilled Te and Se served as the initial 


Bi.Seg system in the 
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of the grade dere 


Measurements of both the electrical conductivity | 


° (om! + em71) and the thermoelectromotive force a (millivolt/deg) were con- to 
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| 
| electrodes 0.5 mm in diameter. At the point of contact, the electrodes were | 
shielded with graphite tips. Conventional d-c potentiometers were used. The 
impedance was measured intwo directions of the current through the sample. 
Altogether, 25 samples of various composition were tested. Anincreasein 9 | 
| was observed during melting in samples with higher BigTe3 content. A maximum) 
value of o was noted at 20 at % of BigTe.. The abrupt jump of % during melting 
changes from 1. 25 for Bi,Se, to 5.3 for 20 at% of Bi2Seg. In certain tempera- 
ture ranges beyond the melting point, the ° value increases in all samples with 
an increase in temperature. This is explained by the homopolar-bond dissocia- 
tion process of the homopolar bonds. By further heating the alloys rich in 
Bi Te, above the melting point, a change in their temperature coefficient occurs, 
inc drag a change in sign, Alloys rich in BigTe3 generate positive thermo- 
electromotive force @ in the impurity conductivity band. At a temperature of 
T > 300C z<v in all alloys, and increases as the temperature increases, It 
drops sharply at the melting point, and afterwards with increasing temperature 
| it changes its sign to positive in all alloys concerned. Bibliography contains 
| 
H 


16 titles. There are 3 figures and 3 tables. [Translation of abstract] {KP] 
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-theory. In the present paper 
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+ The inhomogeneity in the current density was not nigher than 2%. 
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_ field. A toole of the Hall coefficients ootained int 
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: obtained from the theory of free e 
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ABSTRACT: The authors previously proposed that the pole shift effect in poly- , 
hich affect the degradation pro- { 

t 

| 


. | mers is caused by secondary radical reactions w 
cesgyrate. The effect of the addition of active additives to polymethylmethacryl- eae 


| ate\én thefpole shift inigT -i/T coordinates was studied. Radical reaction ” 
enzoyl peroxide) increased the pole shift, that is, shifted the pole to ers 
from the ordinate axis. Radical reaction inhibitors (hydroquinone, , ye 
amide, 2, 9!~methylene-bis- 4-methyl- 6-tert. butylphenol, ee 
thylphenylbenzocresol) decreased the effect, shifting the pole ra 


" {nitiatorst{b 

the right away 
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to the left nearer its normal position on the ordinate axis. The pole shift also 

depended on concentration of the additive; the shift decreased when more than the: : 

optimum amount of stabilizer was added. It was indicated these results serve oe 

as additional argument in favor of kinetic concepts of the nature of polymer de~ 

gradation, and of the intimate relationship between degradation and thermal de~ 

; composition processes. "' Diphenylmethacrylamide stabilizer was kindly supplied | 

| py T. A. Sokolo ‘and the other stabilizers and antioxidant by Ye, N, Matveyev. ee 
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ABSTRACT: The present work is & continuation of a previous investigation (Regel s 
V. R., Leksovekiy, A- M. FIT, 1962, 4, with the differenc * 
sents further experimental findings on endurance unde 
and cyclic loads, with the object of elucidating the reasons for the observed di-.. 
vergence between Tgtat and ‘cycl° To this end, the cyclic and static lives of 
aluminum were observed not ony at room temperature, 48 in the previous invest- |: 
igation, in which thus no allowance was made for the- relaxation processes, but a 
also at other test temperatures (250;: 100,.18, and -50°C), and in the presence of 
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The discrepancy between Toye} and T erat that is observed at low temperatures may 
be attributed not to the non-observance of the principle of superposition of dis 
turbances but to the difference between the static and cyclic coefficients Tp, 

ug, ¥» of T- Primarily, however, it should be attributed to the change in the 
formula, as well as to the local 


structure-sensitive coefficient in Zhurkov's 
e course of its multiple deformation. “The authors 


heating of the material in th : 
are indebted to 8. H. zhurkov, for his interest in this project and participation . 
in discussing the findings aak"ts K. I. Ivanov for performing the measurements." 
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USSR/Physics - Relaxation, Measuring Instruments 

Card 1/1 

Author : Regal‘, V. R. and Melankholin, N. M. 

Title : Rigid optical dynamometer 

Periodical : Zhur. tekh. fiz. 24, 454-459, Mar 1954 

Abstract : Describes dynamometer for measuring stress reiaxation in compressed. 
specimens. Compressing force is measured by determination of deuble 
refraction in a crystal-measurer which is made of a single erystai ct 
T1I-TlBr solid solution. Design is based on sufficiently high rigid- 
ity of crystal-measurer, so its deformation is considerably lower than 
that of test specimen. Instrument, being equipped with special opti- 
cal system, is used in combination with microscope and serves for plot- 
ting relaxation characteristics of various materials. One USSR refer- 
ence since 1953. Illustrations. 

Institution 


Submitted : October 16, 1953 
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bel §=Authors ¢ Regel', V. R. 
Title : Model “of the structure of a real crystal 


Periodical : Priroda 43/11, 95-98, Nov 1954 


Abstract : Roentgenographic and electronographic methods of studying the lattices of cry-.: 
stals are presented. Surfaces are taken as specimens that have been subjected © 
es to polishing or etching. Through an analysis of these a concept is formed of 
. the structure of monocrystals. and polycrystallic substances, as well as of. the . 
structure of amorphous substances and liquids. From these concepts models am. 
made, as shown in the illustrations. Five references: 4~English and 1-USSR 
(1942-1949). Illustrations. 
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Strain curves of single crystals of TIBr+TlJ. Trudy Inst.kriat. 
no.l1:152-157 '55. (MLRA 9:6) 
(Dislocations in crystals) (Thallium) 
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Author : Dubov, G.A., Regel', V.R. 

Inst oo a seed 

Title : Photoelectronoptical Dynamometer . 

Orig Pub: Zh. tekhn. fiziki, 1955, 25, No 14, 25h0-a5hh 


Abstract : The operating principle of the dynamometer is based on the 
use of the law of photoelasticity and on the measurement 


of double refraction by photoelectric methods. The dyna- 
mometer can be employed in machines for mechanical tests 
@s an instrument for the measurement of force. It is con- 


venient to use it to obtain curves of compression and rela- 

xation of stress. Among the shortcomings of the instrument 

is the absence of a linear connection between the photoe- 

lectric current and the change in force, and the need for 

frequent recalibration. The accuracy of the measurements 

is characterized by an error of 0.06 kz at a load of 60 -- 
70 kg. 
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Melankholin, N. M.; Regel', V. R. 


Experience gained in an investigation of the process of disruption 
of NaCl crystals 


Zhur. eksp. i teor. fiz., 29, No 6(12), Dec 1955, 817-821 


An investigation, by the method of cinematography under polarized 
light, of the process governing the development of fissures during 
stretching of specimens of NaCl single-crystals. It is shown that 
the fissures are propagated in jump-like fashion. The development 
of fissures is prevented by the shear bands, which must be inter- 
sected by the fissures. The authors assume that the prevention of 
the propagation of fissures is caused by those regions of the shear 
pands in which compressing stresses exist. The regions of the shear 
bands with tensile stresses evidently must not prevent the develop- 
ment of fissures. The authors thank Professor M. V. Klassen-Nekly- 
udova for her advice. Twelve references: e.g. M. V. Klassen-Nekly- 
udova, ibid., 6, 584, 1936. 
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English Trans in Soviet Physics JETP (New York), Vol.2, No. 4, 696-702 (July 1956) 
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Author >: VLR. Regel', G.Ye,. Tomilovskiy. 

Inst. : Institute of Crystallography of Academy of Sciences of 
Title : a sie of Fiow Boundary of Monocrystals of T1Br + 


T1iI on Deformation Speed and Temperature. 


Orig Pub : Tr. In-ta kristallogr. AN SSSR, 1956, vyp.12, 158-171 


Abstract : No abstract. 
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USSR/ Physical Chemistry - Crystals 
Referat Zhur - Khimiya, No 4, 1957, 10921 
Regel' V.R. 
Institute of Crystallography, Academy of Sciences USSR 
Simple Model of Two-Dimensional Crystal Lattice 
Tr. In-ta kristallogr. AN SSSR, 1956, No 12, 195-199 


Abstract : Description of a model made from steel balls, and statement of its possible 
uses. See also RZhKhim, 1955, 48361 
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(Plastics--festing) (Photomicrography) 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5. p 241 (USSR) 


AUTHOR: 


TITLE: 


On the Relationship Between the Yield Point of Single Crystals 
and Temperature and Rate of Deformation (K voprosu 0 zavisi- 
mosti predela tekuchesti monokristallov ot temperatury i 
skorosti deformatsii) 


PERIODICAL: V sb.: Issled. po zharoprochn. splavem. Vol 2. Moscow, 


ABSTRACT: 


AN SSSR. 1957, pp 275-280 


Experiments were conducted with single crystals (C) of 
KRS-5 (T1Brt+ T1I) having a bodycentered cubic lattice and sim- 
ilar in mechanical properties to metallic C of the X -Fe type. 
The temperature and time dependence of the plasticity para- 
meters of KRS-5 crystal are investigated by measurement, at 
various temperatures and rates of deformation (RD), of the 
elongation curves of specimens (S) oriented in thef 110 ] direc- 
tion. The elongation curves are used to determine Og, and the 
critical spalling stress. The measurements were made with S 
having a cylindrical working portion ~2.5 mm in diameter and 
and 12 mm long, ona Polanyi tensile testing machine at -180, 
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On the Relationship Beiween (cont. ) 


20. 75. 100, i50, 200, and 250°C. At each temperature the elongation curves 
were measured at 9 or 10 different RD within the | to 10°? mm/sec interval. 
It is established that the tensile curves change somewhat with change in the 
test conditions. Three types of curves may be distinguished. Ai high tempera - 
tures and slow RD, the curves attain saturation smoothly at comparatively low 
stress and then progress virtually parallel with the axis of abscissas. As the 
RD increases or the temperature diminishes, the shape of the curves under- 
goes a constant change. and clearly-defined maximums begin to appear At 
yet higher RD or with further drop in temperature these maximums begin to 
disappear, and the stress past the point of inflection on the curve either re- 
mains constant or shows a smooth rise with increase in degree of deformation 
Investigations of the dependence of ,; upon temperature at various RD shows 
that in the low temperature interval ;+, is little dependent upon temperature. 
but that beyond that it begins to decline rather rapidly in a given temperature 
interval. The temperature interval in which the major drop in “, occurs 
shifts gradually toward the higher temperatures as RD rises The conclusion 
is drawn that in the case under investigation the fundamental process of plas- 
tic deformation cannoi be regarded as athermic The temperature and time 
dependence, in the case of KRS-5 crystal, appears not only in the softening 
process, but also in processes determining the onset of clear slip in the C and 
also, it would seem, in hardening processes. Mo. 
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| REGEL, VK a 
AUTHOR: Dubov, G.A. and Regel', V-R- yO-o-7/12 
PITLE: On the Question of Testing Specimens of Small Dimensions by 
Compression and Relaxation of Stress. (K voprosu oO metodike 
ispytaniy malogabaritnykh obraztsov na sznatiye i relaks— 
atsiyu napryazheniy) 
PERIODICAL: Kristallografiya, 1957, Vol.2, HO.6, DD. Ge eye 
USSR). 


ABSTRACT: Specimens of single crystals of TIBr-T1I in various 
orientations and specimens of polymethylmethacrylate of small 
dimensions were tested on an extensometer of new design (Iden. 
a photo-electro-optical dynamometer, Zh. Tekh. Fiz., 25, No.14, 
2542-4, 1955). The scatter of the results of the plastic, 
used to test the operation of the apparatus, was less than 1%. 
Scatter of the measurements for crystals can be attributed to 
non-uniformities in the specimens and to variable surface 
quality. or the plastic material under compression the elas- 
ticity did not depend on the ratio of specimen height h to 
diamber da for values of h/d between 1.5 and 6 The limit 


of flow Sm for monocrystals of T1IBr-T1I oriented along (120) did 


_ not depend on h/ad for values between 1.5 and 4. For h/d less 
vardl/2 than 1.5 Sm prises with decreasing h/d. For h/d=4 and strains 
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of about 10% signs of longitudinal bending appear. Compression 
curves, automatically recorded, show clearly the stepwise nature 
of the process of deformation when slip takes place. The law of 
Superposition of stresses is obeyed when testing under compression. 
The slip-formation limit also follows this law. The elastic 
limit of the polymethylmethacrylate obtained by compression was 
1.5 times greater than that obtained by extension. The degree 
of relaxation in crystals of T1Br-TlI, oriented along (110 A 
measured in specimens with various values of h/d after they 
had undergone compressions of 15% grew linearly with increasing 
h/d for h/d greater than 1.5. Pure compression curves Cup 


to 20% deformation) could be obtained with sufficient accuracy 
by direct measurement on specimens with h/d between 2 and 3 

without using the normal method of extrapolating h/d to 00. 
There are 1 table, 5 figures and 8 Slavic references. 
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AUTHOR: Regel', V.R. and Dubov, G.A. 70-6-8/12 


TITLE: Experiments om the Investigation of the Kinetics of the 
Softening of Single urystals of TIBr-Tld. (Opyty po 
issledovaniyu kinetiki razuprocheniya monokristaliov 
T1Br-T1 J) 


PERIODICAL: Kristallografiya, 1957, Yol.2, No.6, pp. ie tis 
USSR 


e 


BP ABSTRACT: To understand the processes of plasticity in crystals it 
is essential to accumulate data on the hardening and softening 
of crystals under deformation, these processes being regarded 
as competing. Measurements on the behaviour of single crystals 
of TIBr-TlJ, which are important for technology and research, 
have been made on an automatic photo-recording extensometer 
(described in Zh.Tekh.Fiz., 25, No.14, 2542, 1955). Single 
crystal specimens of cylindrical forn, having height 5 mm and 
diameter 2.5 mm, were compressed along their axes of symmetry 
which had been made the 110] crystallographic axes. Before 
test, the crystals were annealed at 280 ~C. The eryskals were 
compressed at a uniform deformation rate of 2.5 x 10 ‘/sec. The 
stress necessary increased linearly up to a point Sm at which 


Cavern" gradient changed abruptly, the crystal becoming softer, and 
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Experiments on the Investigation of the Kinetics of the Softening 
of Single Crystals of T1Br-Tlg. 


the stress continued increasing linearly up to a point with 
stress So Compression was stopped when this stress (chosen 


to be double Bm > the limit of flow) was reached. The specimen 


was then unloaded and held at a temperature T for atime +t 
and was then retested. The }€mit of flow reached in this case 
was 8) (exceeding Bn). ye degree of softening E was 


defined as 100X(s, - Sp)/(8, - Sm) + E was plotted against + 


for a series of temperatures T from -292¢ to +150 °G. These 
< can be expressed in the form E = E,e “t where Y is the 


relaxation time of the process. The activation energy of the 

process can be calculated at 14 Kceal/mol. E is further 

plotted against t for two cases aiffering only in the presence 

or absence of external stress at room temperature. The rate of 

softening in the presence of stress is Clearly less thanwthen 

due purely to rest. This is contrary to several observations 
Vard 2/3by others. There are 3 figures and 7 Slavic references. 
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SOV/70-3-1-10/26 
AUTHORS: Regel', V.R. and Govorkov, V.G. 


6 ee 
TITIB: The Dependence of the Critical Splitting Stress of 
Single Crystals of Zinc on Temperature and Rate of 
Deformation (Zavisimost' Kriticheskogo skalyvayushchego 
napryazheniya monokristallov tsinka ot temperatury 
i skorosti deformirovaniya) 


PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 1, pp 64 - 70 (USSR) 


ABSTRACT: Studies have already been reported by Schmidt and Boas 
("Plasticity of Crystals") on the behaviour of Cd at 
different temperatures and at different rates of defor- 
mation. In view of the similarity of its structure Zn 
has now been studied. Crystals of Zn were prepared from 
99.98% Zn by the method of Obreimov and Shubnikov; they 
were withdrawn from the stove at a constant rate of 
1.8 cm/h and had a length of about 150 mm. Each rod was 
cut into 3-4 spegimens. The orientation was determined 
optically to 0.5° by identification of the OOO1 (cleavage) 
plane. The angle between the normal to this plane and 
the axis of the rod was kept between 25 and 70° for the 


crystals used. Extension experiments were carried out 
Cardl/4 J ap. 
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on a Polyani- 7 oPG machine and the temperature was 
stabilised to C. Experiments were made in the range 


20 —- 416 °C at extension speeds of 2,3 x 107) 7.4 x 107 -4 
and 3.3 x 107? mm/sec. These gave the limit of flow Sy 


from which the critical splitting stress oe was 


obtained by Laem a." sin X, cos ro where x, is the 


angle between OOOl and the specimen axis and AG is the 


angle between the specimen axis and the direction of slip. 
Certain connections between the form of the extension 
curves and the external shape of the deformed specimens 
could be observed. Photographs of the extended specimens 
are reproduced. The tabulated values of ee determined 


under identical conditions on specimers cut from different 

crystals agree moderately well considering that the 

erystal orientation is not under control. The curves 
Card2/4 for tas as a function of T (temperature) for Zn are 
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significantly different to those for Cd. For Cd above 
500 ~C Ds is independent of T but for Zn at the 


higher temperatures cee decreases faster and faster. 


Bi shows the same type of behaviour as Cd. The influence 
of the superficial oxide layer and surface irregularities 
on the yield stress of the specimens of the low-melting- 
point metals studied by Schmidt and Boas, which were only 

- wm in diameter, may be considerable. Not only the limit 
ot flow of these specimens may be influenced but also there 
may be some retardation on the formation of slip planes. 
All these effects can be reduced by using large-diameter 
specimens. Differences between the behaviour of the Zn and 
Cd may be due to oxide films and supplementary experiments 
are necessary to clarify the situation. The depengence 

of ae on velocity of deformation is substantially the 


same fur Zn and Cd. There are 5 figures, 3 tables, and 
3 references, 2 of which are Soviet -and 1 English. 
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SOV/70-3-1-11/26 
Perekalina, Z.B-,-Regel', V.R. and Dubov, G.A. 


Some Results of Compression Testing of Naphthalene Mono- 
erystals (Nekotoryye rezul'taty ispytaniy monokristallov 
naftalina na szhatiye) 


Kristallografiya, 1958, Vol 3, Nr 1, pp 71 - 79 (USSR) 


Mechanical properties of naphthalene monocrystals are of 
practical interest because these monocrystals, with 
anthracene admixtures, are widely used as scintillators 
for recording of radioactive radiations. Detailed 
investigations of plasticity of naphthalene were carried 
out by Kochendtrfer (Ref 2). In the majority of his 
tests, Kochend8rfer applied shear stresses. The present 
paper extends Kochend&rfer's work to compression stresses. 
Naphthalene samples were prepared in the form of 
rectangular rods of 6 x 6x15 or 6x 6x 20 mm dimensions, 
by cutting up a large monocrystal grown by the Kyropoulos 
method. The samples were polished by means of a cloth 
soaked in kerosene. They were cut with their longitudinal 
axes at various crientations to the crystallographic axes 
and the cleavage plane of the crystal. The orientation 
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of each sample was expressed in terms of an angle 6 


between the sample axis and projection of this axis onto 
the plane of slip and the angle AG between the sample 


axis and the direction of slip. Compression tests were 
carried out at room temperature using the apparatus 
described earlier (Refs 3, 4). In the majority of tests, 
the rate of deformation was ~0.17 mm/min. The rods 
were compressed to a certain degree of deformation and 
then held at constant deformation for 15 -— 40 minutes in 
order to obtain the stress relaxation curves. Both the 
compression and the relaxation curves were recorded 
automatically by means of a device incorporating a micro- 
photometer MF-4. The apparatus used made it possible to 
determine the applied force to within 5+ 20 g and the 
stresses were known to within + 1 g/mm™. The changes 
produced by compression could be seen in polarized light; 
the angles of mutual rotation of wrious regions of the 
crystal were deduced from the extinction angles. 

To determine the orientation of a particular region of the 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


"APPROVED FOR RELEASE: Tuesday, August 01, 200 CIA-RDP86-00513R001444' 


a RRR SS SE SAT NOS ORES BTR 


SOV/70-4-1-11/26 
Some Results of Compression Testing of Naphthalene Monocrystals 


deformed sample with respect to the crystallographic 
directions of the original monocrystal, the authors used 
the fact that naphthalene splits along its cleavage 

plane when lightly wetted with a volatile solvent such as 
kerosene, dichlorethane or acetone. Cleavage cracks so 
produced show clearly the rotations of individual portions 
of the deformed sample. Over 50 samples of various 
orientations were tested. Figure 1, curves a-—B, show the 
compression and relaxation and Figures 2-4 show photo- 
graphs of samples in which the principal system of slip 


lines was expected CK, = Ao = 15-75°'). Curvesq, , 3 


and e in Figure 1 show the compression and relaxagion of 


samples with y, =4, =90 , X9=45 , , = 90 


fe) 3 


% = 0 :< A, = 90°, respectively; in these cases, the 
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principal system of slip cannot occur. Photographs of 
the latter group of samples are shown ih Figures 5-7. 
Each curve of Figure 1 consists of two portions separated 
by a vertical dotted line. The lefthand curve shows the 
compression plotted as the degree of deformation (e) 

in percent, against the stress (¢) , in g/mm“. The 
righthand curve shows the relaxation plotted as stress 


(o) , in g/mm= , against time (t) , in minutes. 

From the results obtained, the authors draw the following 
conclusions: 1) the compression curves have a jagged 
form because of formation of faults (regions of asymmetric 
reorientation). The presence of these faults was confirmed 
by observation in polarized light; 2) the rate of 
relaxation is high to start with,but it slows down rapidly 
with time. The relaxation is not accompanied by softening; 
3) the flow limits of samples with different orientations 


varied between 15 and 460 e/mm°. 
Acknowledgments are made to L.M. Belyayev and M.V. 
Card4/5  Klassen-Neklyudova for their advice. 
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There are 8 figures, 1 table,and 14 references, 6 of which 
are Soviet, 2 German, 4 English and 1 translation from 
English into Russian. 


ASSOCIATION: Institut kristallografii AN SSSR 
(Institute of Crystallography of the Ac.Sc.USSR) 


SUBMITTED: January 5, 1957 


Card 5/5 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444' 


> DE ROAR 


poets Fe Ppa eee Se eee = ERP ERTIT en Oe xi 


. SOV/120-58-6-22/32 
AUTHORS:Regel', V. R. and Dubov, G, A. 


TITLE: Photoelectric Device for Measuring the Double Refraction 
(Fotoelektricheskiy izmeritel' dvuprelomleniya) 


Bien Dae aed i tekhnika eksperimenta, 1958, Nr 6, pp 102~-104 
USSR 


ABSTRACT: The instrument is shown in the block schematic of Fig.1. 
In this, a beam of light derived from a small filamentary 
lamp (2.5 V, 0.8 A) passes through the condenser 2 and 
impinges on an inclined glass plate 4, ‘The portion of Light 
which is transmitted through the plate 4 , is directed on 
to the polarizer 5 , the investigated sample 7 , the 
analyzer 8 , which is crossed with the polarizer 5 , end 
impinges on the measuring photo-element a . The porsion of 
light which is reflected from the plate 4 , passes %icough 
the optical wedge 10 and impinges on a potentiometer 
photo-element ll . Apart from the above, the optical system 
somprises a plate for producing an additional path difference 
and an optical spectro-neutral wedge 3 . The system can 
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also be furnished with an interference light filter. If the 
instrument is fitted with seleniun photo-elements, type SF-10, 
and a 2-watt light source and a galvanometer having a sensi- 
tivity of 107-9 A/nn/n, the path difference can be measured with 
an accuracy of +0.01 mu; this accuracy is higher by about 2 
orders than that obtainable with thestandard potentiometers. 
The instrument was used to plot the graph of Fig.4. This 

shows a quantity o which is proportional to the optical path 
difference |. , produced in the transducer of a dynamometer, 
The curve was obtained by means of a compression test of a 
polycrystalline aluminiun sample, The paper contains 4 figures 
and 2 Soviet references, 
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Effect of the temperature and the rate of deformation on the 

parameters of tension curves for silver chloride single crystals. 

Opt.—-mekh. prom. 25 no.6:28-32 Je '58. (MIRA 11:10) 
(Crystallography) (Silver chloride) 
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Mekotoryye problemy prochnost! tverdogo tala; aburnth atatey (Som: Problaws 
in the Strength of Solids; Collection of Articles) Moscov, Izd-vo AN SHUN, 
1959. 366 p. Errata slip inserzad. 2,000 copies printed. 


Ba. of Publtahtng Bouse: Y. I. Aver'ynnov; Tech. Bd.: R. 3. Peveser; 
Bdltorial Board: A.V. Toff, Academician; GO. V. Munlyumv, Academician; 
6. NM. Zhurkoy, Corresponding Mewher, USSR Acainay of Sclencas; B. P. 
Konstantinov, Corre spending Member, USSR Acadecy of Sciences; FP. F. Vitaun, 
Doctor of Phyatcal and Mathematical Sciences, Professaz (Reep. Ed.) Ls A. 
QGlitkean, Doctor of Techmical Sciences, Professor; N. A. Zlatin, Ductur of 
Phyaical and Mathesmtionl Saiencess ¥. A. Stepenov, Doctor of Technical 


Sciencens Ya.3. Pridmin, Doctor of Tchnical Setenms, Professor; B. a. foffe, 


Qandidate of Technical Sclancna (Deputy Rasp. Ed. )- 


PURPOSE: This book is intendnd for construction enginsern, technologiata, physic. 


feta and other persons toterented tn the strength of materiale, 


COVERAGE: Thies collection of azticles was compiled by the Otdelenlyw fiztko- 


matamaticheakikh oauk.AN SOIR(Department of Physical and Mathemtical Satences) 


and the Pistko-Ce@tnicheskty institut AN S5SR (Inetitute of Applied Phyatos, 


Acadewy of Sciences, USSR) in commemoration of the G0th birthday of Nikolay 
Bikolaysvich Davidenkor, Member of the Ukrantan Acadeny of Sctences, founder 
and head of the Otdel prochnusti materialoy (Departmnt of the Strength of 
Matertals)at the Institute of Applied Physica, Acatazy of Sciences, UIIR, 
foumder of the Pakul'tet fizichrekog: extallovndentys (Inpartzent of Phyalead 
Metallurgy) at the Inningradakty politekhaicheskty inssitut (Leningrad Poly- 
technic Institate), recipient of the Stalin Prise haa the Order of the 
Ped Banner of Labor (1945) and the Orier of Lenin (1953). The articins deal 
with the strength cf materials, phenomos of imperfect elasticity, temper 
brittleneas, hydrogen exbrittienmnt, cold brittleness, influence of defor 
ation speed on the mechanical properties of materials, fatigue of ortale, and 
general probleas of the strength, plasticity, and mechanical propartias of 
nonmtals. Numerous personalities ace mutioned tn the introductory profile 
@f Professor Davidenkov, Refermnose are wiwen ef the end ne wank ousense 


petoer 3.1., M.¥. Kadobnova, end Ye.A. Petrov. Bffect of Size of Test 
i} a a Strength Und? r Repeated Stresses 268 


reneen, 8.¥. Accumulation of Fatigue Damge in [ron With Globular 
Oraphite During Reverse Bending 27 


Drosdovekty, B.A., ond Ya.B. Fridman. Sensitivity of Mrtale to Cracks 280 
[areata it 

Zilowa, T.K., M,Xe Petmukhian, and Ya, B. Fridman. Kinatica of Defora- 
~atroy Bsa tupture Processes in Connection With the Reserve of Elastic 

Energy 297 


Uikbocher,Tu.t. (Industrial Inetitute tmnt Kuybyshoy, Kuybysmy). 
Determination of the Rupture Strength of « Plastically Deformed Metal 312 


Volkov, $.D. (Urai'skty politekhnicheskiy institut iment 5.M. Kirova, 

“Ge Srerdlovat- Ural Polytechnic Institute tment 8.4. Kirov, Sverdlovak). 
Principles of thr Statistical Theory of Strength 325 
Burmbina,O.P., and. 5. Saritarty (Sverdlovakty filial WWII mtrologit 

tment Mendeleyeva-All-Union Sctentific Arsearch Institute of Metrology 

iment Meodeleyey, Sverdlovsk Branch). Mechanical Properties of Texpred 

Steel Under Biaxial Tension S34 


Vitemo, Fif., S.No Zharrkoy, B.Ya. Levin, and V.P. Pukh (institute of 
Kpplited Physics, Acadecy of Scfeaces, USSR, Leningrad). Problem of In- 
creasing the Strength of Glaas §¢O 


paghanays Xk and L.0, Khodakorn (Institute of Applied Physics, 
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Teapered Glasses by the Mechanical Method 348 
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lography Institute, Acadeny of Scfences, USSR, Moscow). Som Findings 
on the Destruction of Bodies Under the Action of Intermal Streanen 357 


Kuz‘min, Ye.A., end ¥.P. Pukh (Institute of Applied Physics, Acadecy 
of Sclencesd, uss, fenlngrad). mate of Development of Brittloneas Cracks 
in Glass and Aosin 367 
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Translation from: Referativnyy zhurnal, Fizika, 1960, No. 8, p. 170, # 20053 


AUTHORS ; Regel', V.R., Berezhkova, G.V. 
TITLE : The Influence of the Stress State Picture on the Parameters of the 
Yield Curves of Certain Plastics 


PERIODICAL: V sb.: Nekotoryye probl. prochnosti tverdogo tela. Moscow-Lenin- 
grad, AN SSSR, 1959, pp. 375-284 


TEXT: seeing tals aaepiatelC) with various plasticizer content was ge 
studied, The values of the limits of the forced elasticity @rf compr obtained 

by compression tests do not depend on the ratio h/d of the specimen height to 

its diameter, when h/d 72, Therefore, when determining © compr> it is suf- 
ficient to examine specimens with h/d = 2, The ratio of the limits of the forced 
elasticity determined from compression- and extension tests K= %¢ ompr/t extens 
is, as a rule, greater than unity. For I without plasticizer K = 1.65 at 25°C. 

The increase in plasticizer content leads to increase in K, The difference be- 
tween Fr compr and Of extens ™4Y be explained by the following causes: 1) the 
variation in The rearrangement conditions of the atoms and molecules in conse- 
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From author's summary 


Translator's remark: Subscripts f (forced), compr (compression), and extens 
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Experiments on the Datection sof Dislorations in Single 
Crystals of Zn by the Method of Etz hing (Opyty po 
vyyavleniyu disicksisiy v monckristallakh Zn metcdom 
travleniys) 


PERIODICAL: Kristsaliocerafiyz. 1959. Vet 4. Nr 2, pp 226 234 (USSR) 


ABSTRACT; 


Cardi/3 


Experiments with single trystais of 21nc tllustrate the 
difficulties encountered in trying to apply the method 

cf etching to show up dislocations in metals, The 
neressity of analysing the results of stch experiments 
criticality t= underirosed, FEramples of the patterns 
produced on 2n by etching with wesk reagents are adduced 
and, in particular. those produ:zed by water. It is 
shown that certain weak etches influence defects om only 
freshly exposed tleavage planes. Numerous Pictures whith 
are obServad a5 4 reauli of the action of weal etches on 
Zn show thst the task of expesing dislocations by this 
method is complixated net only fer Zn but alsa for other 
metals. Jt ie essential to confirm that the <7 _h figures 
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are due to the emergence of dislocations and not to other 
defects. This is shown to be difficult. The figures 
obtained can be either pits or hillocks formed by deposits. 
Sometimes symmetrical figures can be obtained from epi- 
taxial deposits. This work shows that the method can, 
however, be applied for exposing a series of surface defects, 
particularly surface relief after breaking. For this, it 
is necessary to make a more detailed study of the mechanism 
of action of weak etches and to determine on what defects, 
besides the places where dislocations emerge, etch figures 
can be preferentially formed. Experimental work of this 
type could help to found a tleory of the etching of crystals 
by weak cetchents,. Acknowledgments are made to 

M.V. Klassen-Neklyudova and V.L. Indenbom. 

There are 7 figures, 1 table and 9 references, 1 of which 
is Soviet, 7 English and 1 international. 
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Regel', V. R., Berezhkova, G. ¥. 


Concerning the Dependence of Faulting Limits on the 
Crystallograpnic Orientation or Single Crystals. 


Kristallografiya, 1959, Vol 4, Nr 5, pp 761-7657 (USSR) 


The mechanism of displacements as a result of plastic 
deformations has been studied by numerous sclentists 
including the Soviet erystallographers Urusovskaya, 

A. A., Pereklina, Z. ¥., Dubov, G. A., Klassen- 
Neklyudova, M. V. and Regel', R. V. The term "Paulting" 
is used instead of "kKink-band formation" used by the 
American authors. The compression stress, On» that 


causes the climb of glide planes, concentrates them 

and forms the first break alons which a concentrated 
displacement takes place (and, consequently, the stress 
field becomes instantly relieved) is termed "faulting 
Limit". It depends on the orientation of the crystal 
under test and has been considered an unequivocal 
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tion of Single Crystals. 


function of the shear stress, T_, concerned, as 
defined in T, = Om Sin X cos IN » where On is yleld 
C 


Limit which actually coincides with the faulting limit 
of the authors; x is the angle between the crystal 
axis and its projection on the slip plane; is the 
angle between the crystal axis and the slip direction. 
To prove or disprove the validity of the equation, the 
authors tindertock nuwnerous experiments with CsI and 
TIBr + T1I crystals, from which they cut off cylinders, 
6 mm high, 3 mm in diameter and 5 mm high, 2mm in x 
diameter respectively, and annealed for 3 hours at 510°C 
and 280° C respectively. The angle @ between the 
eylinder axis and {110 of the erystal was determined 
with an aceuracy of + 10. The X and at varying 

Q® are compiled in the Table A. 
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acknowledged for assistance, There are 35 figures; 1 
table; and 8 references, 5 Soviet, 3°U.S83. The- Us. 
references are: Gad mary iis. oT Metals, 6, 5, 621- 
629, 1954; Smakula, A., Klein, M., J. Chom. Phys., 
21, 1, 100-104, 1953; Ballard, S. Ss, » Combes, ZL, S., 
J. Opt. Soc. Amer., 43, 11, 975-976, 1953. 
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AUTHORS: Regel', V. R., Govorkov, V. G. 

TITLE: Concerning Plastic Deformation of Zinc Monocrystals 
with Orientations Eliminating Basal Slip. I. Deforma- 
ction Curves 


PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 6, pp 878-886 (USSR) 


ABSTRACT: Variation of parameters of compression curves with the 
change of temperature T and velocity of deformation 
v was studied in crystals in which the axis is either 
parallel to the basal plane ( = the angle formed 
by the crystal axis with the b4Sal plane x 0°) or 
perpendicular to it ( »X = the angle between the 
erystal axis and direction of slip ~90 Ve Shearing 
stress in the basal plane t for both orientations 
equals zero (since tT = @ sin ¥cos ) , where co = 
applied normal stress). Compression curves of the 
crystals, grown by the method of Obreimov-~Shubnikov (in 
Glass tubes, covered by a thin layer of carbon black) 

Card 1/9 and prepared from pure Zn (99.98%) or from Zn + 0.1% Cd 
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and Zn + 0.5% Cd mixtures were obtained using apparatus 
and methods described earlier [Dubov, G. A., Regel', 
V. R., Kristallografiya, 2, 6, 746-755, 1957; Regel', 
Vv. R., Berezhkova, G. V., Dubov, G. A., Zavodskaya Lab., 
1, 103-105, 19597. Results for the crystals with 
orientation wo are illustrated in Figs. 1, 2, 3, 
and %. Fieures 3 and 5 show full. agreement of compres-~ 
silo: data obtained by the authors with the empirical 
equation derived from the results of tensile tests by 
Gilman [Gilman, J. J., Plastic Anisotropy of Zine Mono- 
crystals, J. Metals, 8, 10, 1326-1336, 19567 for crystals 
with 20° (at the temperature above 250° C). ‘The 
value ‘Por the activation energy Q (+45 kcal/mole for 
zn + 0.1% Cd) found by the authors compares favorably 
with 46 kcal/mole found by Gilman and stays constant 
for Zn-Cd mixtures up to Cd content of 0.5%. ompres- 
sion of crystals of the second series (,X 2~90~) (see 
Fig. 6) does not follow Gilman's equation even in the 
Card 2/9 narrow temperature range (300-400° C) indicating 
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x samples investigated in this work [Urusovskaya, 
.. A., Stepanova, V.. M., Kristallographiya (in the 
process of printing) ]). M. V  Klassen-Neklyudova 
partic! pated in disetssions on this study. There are 
2 tables; an’? 10 references, 9 Soviet, 1 
oe referent: is: Gilman, J. J., J. Metals, 
-1336, 1956. 
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AUTHORS :Regel', V. R., Govorkov, VG 
SORPTFRI AT HTS BATS AGA 
TITLE: A Raster Recording Micrometer 


PERT OU Pribory i tekhnika eksperimenta, 1959, Nr 4, pp 133-136 
USSR) 


ABSTRACT: The authors describe 2 raster recording micrometer which 
can be used to measure displacements of up to 10 mm witn a 
precision of O.1i wb. The action of a raster micrometer is 
based on photcelectric measurement of a light beam passing 
through a system of two pasters which can be moved with 
respect to one another. The instrument is shown schenati- 
cally in Fig 1. A light beam from a small incandescent 
lamp 1 passes through a condenser lens 2 , an optical 
grey wedge 3 and falls on an inclined glass plate ao, 
This glass plate acts as a beam splitter. Some of the 
light passes through twe rasterge 5 and 6 and reaches 
a measuring photo-element 9 , The rest of the Light 
passes through a second grey wedge 8 and reaches a compen- 
sation photo-element 9 ., BF displacement of the wedge 3, 
it is possible to alter the initial light intensity I, of 


the beam reaching the plate 4 . Mie compensation part of 
the system, which consists of the wedge 8 and the photo- 
Card 1/6 element 9 is used to establish the zero position of the 
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galvanometer f' when the rasters are exactly aligned. Bach 
of the rasters is rigidly connected to one of the two points 
whose mutual displacement is to be measured. Fig 1 shows 
the instrument when it is used to measure deformation of a 
sauplie in creep tests. Ose of the rasters 5 is rigidly 
connected to the upper part of the sample 10 , and the 
second raster 6 is sttached to the lower part cf the sample. 
Fig 2 is a photograph of the raster micrometer as used in 
micro-mechanical experimects (Pig 2a shows the micrometer 

as a wnole and Fig 26 shows the jarometer without the opt- 
ical system). The rasters should be as light as possible, 
esvecially when they are atcached directly to a sample, This 
is particularly important in measurements of deformation of 
comparatively weak, orittie of parasbic materials. The ras- 
ters were prepared by V. BP, Parvov in A. VY. Shubnikov's 
laboratory by photorrarning & system of white and black 
bands (the latter were painted with Indian ink). The bands 
were recorded either on 4a photograrnic plate or on a photo- 
graphic film; the rasters made of films are lighter and more 
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A Raster Reeosrding Mi 
suitable for micro-mechanical experiments, Tne raster din- 
ensions were 15 x 15 mm and the widths of the white and 
black bands were the same (d = 0.1 am), The sensitivity, » , 
of a raster micrometer 1s wiven by the number of the galva- 
nometer scale divisions nh per unit displacement of the 
rasters; 2 dn/dx . For ideal rasters the relationship 
between their mutual displacement and the photocurrent as 
recorded by the galvanometer should be linear for displace- 
ments smaller than the raster bandwidth d . Sucha linear 
dependence of f Oh X for ideal rasters is shown in Fig 3a. 
In this case the micrometer sensitivity is constant and equal 
to 9 = el /a 5 ‘bees URE seasitivity is proportional to 15 
the intensity of the Light beam incident on the plate 4 and 
it is inversely proportional to the raster bandwidth d . 
The coefficient of proportionality ¢ depends on the sensi- 
tivity of the photc-elements and the galvanometer, In the 
micrometer constructed by she authors selenium photo--elements 
SF-10 of nv 500 pA/lumen sensitivity were used, The photo- 
current was recorded Sy means of a galvanometer of 1077 A/mm 
per metre sensitivity. To record the photocurrent the authors 
used the appropriate part of a microvhotometer MF-4 (there 
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were 1000 divisions on the seale of the galvanometer used in 
Mr-4), The sensitivity of the micrometer was then 

= Daaxl t = 1000 divisions/mm, i.e, one scale division 
corresponded to a displacement of O.l yp. This figure refers 
to the vacters in the fully open position (exact alignment) 
and the conditions when a 2W lamp was used and the grey wedge 
% was only partly inserted, Higher sensitivity could be 
obtained oy removing the grey wedge 5 altogether. still 
higher sensitivity courd be ottained by replacing the photo- 
elements by photomultipliers and using d.¢. amplifiers. The 
above discussion of the micrometer sensitivity assumed that 
she rasters are ideal, For real ragters the relationship be- 
tween the photocurrent &F. and the raster displacement xX is 
not linear, Fig 3% shows schewaticaliy the dependence of n 
on x for real rasters, For real rasters we have a linear 
portion AB , where (dn/dx) ag = sonst . The value of 


(dn/dx) ax for a real raster is higher than for an ideal 
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raster, i.e. the sensitivity of a micrometer with real ras~ 
ters is higher in the AB region than that of a micrometer 
with ideal rasters. On the other hand, the sensitivity is 
much lower in the regions from O to A and from B to 

E where dn/dx is not constant, The interval A. between 
B and E in Fig 36 is exaggerated, Fig 4 shows the depen- 
dence of the photo-current on the raster displacement for a 
real micrometer shown in Fig 2; the graph was obtained by 
recording the photo-current by means of the appropriate part 
of a micro~photometer MF-4, Fig “ shows that for this micro- 
meter the value of A is ~ 0.2d. The raster micrometer of 
Fig 2 was tested in several experiments. Fig 4a shows the 
record of motion of the upper plunger of the micrometer dis- 
placed at a uniform rate with respect to the lower plunger, 
When the upper plunger was stopped the instrument recorded 

a straight line parallel to the abscissa axis (Fig 46) which 
indicates that temperature variations in the room where the 
experiment was carried out do not produce unstable displace- 
ment of the rasters during periods of, say, 15 min. Fig 5 
shows the record of creep of plasticized polymethylmethacrylate. 
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a Raster Recording Micrometer 
Fig 6 shows the record of creep of the same material but 
under the action of a smaller force. Acknowledgments are 
made to A. V. Shubnikov who suggested the subject and ad- 
vised on it, and to V. F. Parvov for preparation of the 
rasters. There are 6 figures and 4 Soviet references, 

ASSOCIATION: Institut kristallografii AN SSSR (Crystallography 
Institute, Academy cf Sciences, USSR) 

SUBMITTED: July 17, 1958. 
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TITLE: Revealing Dislocation Patterns on Crystal Surfaces by 
Means of Etching. A Review 


PERIODICAL: Kristaliografiya, 1959, Vol 4, Nr 6, pp 937-955 (USSR) 
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aces formations. Forty-five investigated metals. 
metal alloys, minerals, and chemical componn na a 
correlated in a tabie with the etching ee = Ses 
the gtudies, and with the corresponding re etl x 
The following etching agents not mentioned eee 
foreign literature were used in the Pe(CN)¢] + con : 
for etching germanium crystals, K3 [Fe ( P { 


ang - P 225. 2346 
Sef 237 7; for antimony, ionic pomberdment [ Ref. 35, 
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for cadmium, 2 pts. HPO, + 2 pts. gly 2 
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electroiytic etching with 0.9-1.0 v current for 
20 to 40 sec / Ref 225 7; for sylvine (KC1); butvar_ 
/ Ref 262 7; for LiF, 3% hydrogen peroxide foRef 2067; 
for calcite (Cac03), hydrachioric acid in various 
concentrations / Ref 168 7. The first Soviet studies 
on detection of dislocations by means of etcning and 
decoration were published in 1957. It was shown {Ref 150-7. 
that the strains around the dislocations determined 

‘ically agreed with those predicted theoretically. 

B, Rays / Ref 168 7 investigated etch pits in caicite 
erystals and correlated them with the dislocations. 
Dislocation nets in silver chloride crystals were also 
investigated / Ref 180 7. The formation and movements of 
dislocations in LiF crystals subjected to plastic deforma- 
tion and under the action of high temperature were studied, 
and it was shown that the mobility of the screw disloca- 
tions was higher than that of the edge dislocations 

ae ormed NaC! crystals were investigated 
erferometricai-y by means of selective 
_/. Symmetrical and spiral Frank-Read 
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sources were revealed on etching cadmium crystais 
containing 0.01% zinc, and cinematographic pictures of 
the etching of these sources were taken, showing their 
distribution in the crystal / Ref. 249 ve Frank-Read 
sources were also revealed in cadmium crystals by 

means of ionic bombardment, in much higher number than 
by the etching method / Ref 24g 7. Studies on etching 
zine erystals / Ref 251, 257_7 helped to explain the 
discrepancy in the results obtained by J. J. Gilman 

/ J. Metalis, 1956, Vol 8, Nr 8, pp 998-1004 7 and A._H. 
Me leka / Philos. Mag., 1956, Vol 1, Nr 9, pp —£03- 811 7. 
By acting -on the crystal surface with an alcohol solu, 
tion of iodine, the latter obtained not etch-pits 

but growth patterns, arranged not so much on the dis- 
locations as on the uneven spots of the surface. The 
effect of bismuth admixtures on the density of the 
dislocations in germanium crystals was investigated 

/. ‘Ref 237 we Selective etching was used in the studies 
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of the translational origin of reer eote twins in 
NaCl and LiF / Ref eye 7 and eee ngent bends ie 
zinc a Ref 760 a Other Soviet and related references 
are listed in the é attached card. There is i eabie: 
and 264 references, i108 U.S., 75 U-K., 10 Frenen, 6 
Dutch, 1 Italian, 22 Japanese; li German, 2 Polish, 
> Czechoslovakian, 2 Hungarian, and 25 Soviet. The 
most recent U. S. ang U.K. references ere: L. R. Low, 
R, W. Guard, Act a Metallurgica, ay eee eae 179, 1959; 
tT, H. Schofield, te E. Bacon, ibid., 7, ©, 403- 406, 
rogg; L. C. Lovell, J. H. Wernick. Jd. Appl. Phys. 
; ; og: A. §. Parasnis, d- W. Mitchell, Philos. 
17i-179; 1959; J. Siticox, P. H. Hirsen, 
72-89, 1959. Soviet and Related References: 
uleytner, , ie Godyiood, I. Krilov, Buil. de 1'Acad. 
639-6 : 1957; 150. "LT. Indenbom, G. E. 
135, (e aes 19573 
g Hungar..; 


8S. Yu., Acomnaye energiya, 


ee gaye. Dokl AN SSSR, 
Pp, Snaskoi'skaya, Yu. Kh. 
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Vekilov, Kristallografiya, 2, 4, 548-551, 1957; 182. 
G. Zimonyl, Acad. Scient. Hungar., 8, 119-127; 1957; 
187. J. Auleutner, B. Kotakowsky, Acta Phys. Polon., 
17, 2-3, 93-96, 1958; 209. F. Kroupa, Chekh. fiz. 
Bing: Oa ses 186-195, 1958; 216, D. A. Petrov, Yu. M. 
Shashkov, V. I. Rozhdestvenskaya, Etching of Silicium 
Monocrystais. Proceedings of the Conference on the 
Metallurgy of Semiconductors (Travleniye kristallov 
kremniya. Sb. tr. Soveshcnaniya po metallurgii polu- 
provodnikov) 1958; 218. V. G. Rakin, N. N. Buynov, 
Fiz. metalirov i metaliovedeniye, 6, 4, 686-691, 1958; 
ee5. N. A. ~pyapunine, A. A. Predvoditelev, Naucnn. 
doki. vyssh. shkoly, G.- 1  LOAS 1958; 226. A. A. 
Urusovskayaé, Kristallografiya, 3, i; 1958; 235. V. Ye. 
yurasova, Zh. tekhn. fiz., 1958; 236. \V. Ye. Yurasova, 
G. M. Protopopove, Kristallografiya, 3; 1958; 237. 
vy. T. Alekseyeve, P. G. Yeliseyev, 3z. tverdogo, cela, 
1, 8, 1304-1307, 1959; 2he. V. L. Indenbom, A. A. 
Cara 5/7 Urusovskaya, Kristaliografiya, 4, 1, 85-92, 19593 
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7(0),75(9) 
AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Recgel’', ¥. 2,, Rereszhkova. G. V., 30V/32-25-1-37/51 
Dubov. es 2: 

A New Device for Micromechanicel Tests and It lication 

ta the Investigation of the Hechanicel Pr Polymers 
{Novyy pribor diya mikromekhanicheskikh y2z0 
primeneniye dlys issledovaniyea mekhanich tv 


polinerov) 
Zavodskaya Laboratoriya, 1959, Vol 25, Yr 1, op 101-105 (USSR) 


Devices for testing small samples must compiv with special 
requirements as to rigidity and sensitivity. The most commonly 
used devices, the Soviet VIAN end that designed by Shovenar 

1) show many defects so thet they must be improved. 4 new 
ecorder for micromethanical tests was designed by the 

netitut kristallografii sAkedemii neuk SSSR (Institute of 


0 
rt, 


rystallogravhy of the Academy of Sciences USSR) end the 
afedre kristellofiziki fizicheskcszo fakul'teta MGU (Cheir 


cae Sag gO 


\ 
Crystal Physica cof the Faoulty of Physics of the Moscow 


tate University). It is pasei on the spplication of a 
photoelectric opticel dynamometer (Ref 2). Extensicn and 
compression curves as well as relaxation curves of stresses 


oO 


ws 
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and creep curves can be slotted by means of this new device. 
The first design variant of the device has been already des- 
cribed (Ref 3). In the present case, an improved design is 
described which was shown at tne Industrial Exhibition of 

1957 and 1958 as well as at the Brussels World Exhibition. 

The kinematic scheme of the device permits an axial pressure 
load (Fig 1). Seleniam photocelis of the SF-10 type were used 
in the dynamometer. For recording the pnotocurrent various 
commercial self-recorders of the type of Kurnakov's pyrometer, 
epp--09, PS-383, NF-4, and others can be used. Various plastics, 
monocrystalline (Refs 3-7), polycrystalline ang high-molecular 
suvstances (Refs 7,8) were tested. The reproducibility was 
tested with homogeneous polymethyl methacrylate (1). Further- 
more, tests were carried out with (I) at various softener 
contents (dibutyl phthalate), as well as with the lattice-like 
(prostranstvenne sshitiy) polymer-escapon- In this connection, 
coservations were made which are important to the technology 
of vroduction. The observations are Gescribed, There are 


7 ficures and 8 Soviet references. 
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PHASE I BOOK EXFLOITATION SOV/4609 
Akademiya nauk SSSR. Institut nauchnoy informatsii 


Nekotoryye voprosy fiziki plastichnosti kristallov (Some ~ 
Problems in the Physics of the Plasticity of Crystals) 
Moscow, 1960. 209 p. (Series: Itogi nauki: Fiziko- 
matematicheskiye nauki, 3) 2.700 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. vsesoyuznyy in- 
stitut nauchno-tekhnicheskoy informatsii. 


Resp. Ed.: M. V. Klassen-Neklyudova; Ed. of Publishing 
House: Ye. B. Kuznetsova; Tech. Ed.:; S. G. Tikhomirova. 


i PURPOSE: This book is intended for physicists, metallurgists, 
and persons interested in crystallography and solid state 
physics. 


COVERAGE: These 6 articles were compiled by personnel of 
the Laboratoriya meknhanicheskikh svoystv kristallov 
Instituta kristallografii AN SSSR (Laboratory of Me- 
chanical Properties of Crystals of the Institute for 
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Some Problems in the Physics (Cont.) SOV/4609 


Crystallography AS USSR) to give a systematic account 

of the present state of studies in the strength and 
plasticity of crystals. The introductory article reviews 
the history of Soviet progress in developing theories 
of the mechanical properties of crystals, mainly single 
crystals. Names of leading Soviet and non-Soviet spec- 
jalists in this field are mentioed. The articles discuss 
plastic properties of a single-crystal grain (crystallite). 
Fundamental data on the incomplete (block) structure of 
single crystals and polycrystalline grains, and on the 
structure and properties of interfaces between the grains 
of crystal groups [i.e., grain boundaries] are also re- 
viewed. References accompany the articles. 


TABLE OF CONTENTS: 


Klassen-Neklyudova, M. V. Physical Principles of the 
Plasticity and Strength of Crystals. Moscow, 1958 5 


Bie v. R. Temperature and Time Dependence of the 
asti¢ity Characteristic of Single Crystals 12 
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Some Problems in the Physics (Gont.) SOV/4609 


Urusovskaya, A. A. Plastic Deformation Not Accompanied 6 
by Asterism in the Laue Diffraction Pattern T 


Urusovskaya, A. A. Formation of Sections With Re- 
oriented Crystal Lattice During Deformation of Single and 
Polycrystals 75 


Indenbom, V. L. A Dislocational Description of Simple 
Plastic Deformation Phenomena 117 


Miuskov, V. F. Modern Theories on the Structure and 
Properties of Intercrystal {Grain] Boundaries 159 
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S/120/60/000/01/044/051 
AUTHORS: Govorkov, V.G., Zakatov, A.F.°42a/Raegi', VR. 
TITLE: A Recording Equipment for the Photographic Measurement 
of Low Currents‘ 


PERIODICAL: Pribory i tekhbika eksperimenta, 1960, Nr 1, 
pp 138 - 139 (USSR) 


ABSTRACT: The recording equipment, type ZU-1, for the measurement 


of currents in the range 107? to 107® A was developed 
and constructed at the Institute of Crystallography of 
the Ac.Sc., USSR. The operation of ZU-1 is based on the 
principle of photo-electric measurement of the light 
reflected from the mirror of a galvanometer. The optical 
system of the device is illustrated in Figure 5; this 
consists of: 1- a light source; 2 - a condenser lens; 


3 -~ a calibrated scale; 4% - an objective lens; 


5 - a galvanometer mirror; 6 - a prism; 7 - a 
photographic plate; 8 - a correcting lens; 9 - a 
mirror; 10 - a screen; 11 - a Slot; 12 - 
diaphragm; 135 - a cylindrical lens. The intensity o 
Cardl/2 the light falling onto the photo-sensitive layer is a) 
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controlled either by changing the diaphragm or by means 
of an auto-transformer. The equipment is used for the 
recording of the photo-currents produced by double 
refraction (Ref 2), photo-electric-optical dynamomet er 
(Refs 1, 4) and other purposes. The authors thank 

I.N. Zhokhov and_I.N. Tsigier for participation in the 
development of the equipment. 

There are 3 figures and 4 Soviet references. 


ASSOCIATION: Institut kristallografii AN SSSR (Institute of 
Crystallography of the Ac.Sc., USSR) 
SUBMITTED: January 8, 1959 
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REGEL', V.E.; GOVORKOV, V.G.; ZAKATOV, A.F. 


Apparatus for mechanical tests of refractory saterials. Zay.ias. 


26 no.2:243-245 '60. (MIRA 13:5) 


1. Institut kristallografii Akademii nauk SSSR. 
(Refractory materials--Testing) 
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TITLE: Dependen = oi Cha puradeber: er oot sompression curves of 
eingia TYsatars ol nurwaniul : rature and rate of deforma- 
{ion 


PERIODICAL: Bicika tverde gp. tela. Yo 3. Boe _96t, 1$24+1330 


PEXT: Up to now the plasticity ef garmanium has been tested predominantly 
for shearing and gtres3 Pre eugec. TY the present work was to supplement 
these data by testing fer cempresstun at different temperatures and rates of 
deformation +. Sasples of the torn af pacallelepiped 5x 2x2 mm are cut out ye 
from single srystale ul gerhanive with principal axes along <i11>, <110>; 
and <4{O00>. The experimental apparaiue is described in Ref. 15: Vo Ro 
Regel’, V. G. Govarkey, A F Zakatu:s. Gav, Lab., 26, no. 2, 243-245, 1960. 
Before the experiment the saiples were nealed for 1 hr at the temperature of 
the experiment. Tre seuty wore wade if ugyegen~free dry argon at 20-900°C. 
The rate v of relative Get rec. 4Gs varied between 19072-2.4°107 sec-l, 
Fige 2 gives the resitts fos 7 rn. getG-4 gec’?. Below 400°C brittle 
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destruction set in ith oat pee teYormation Beteeen 400-700°C the curves 
show a “peak of riardity” Via rocuahs depend only glightly on the crienta- 
tion of the samples Pies fog: > experiments were, therefore, carried out 
only with samples oriegte,. ceards ~* t7 and at temperatures 500, 600, and 
700°C (Fig. 4) Masuits are found shich differ sensiderably from those of 
V. Re Patel, B. H Al#aandes Paota Metallurg.» 4. no. 4, 385-395, 1956)» 

a pe to tiurdsty”™. Graphieal determination of the 
functions ln v = fld}y sa" : fingi; im vos Fit/T} showed that the following 
equation holds fer the ape! On ae exp(-Q/T) (2). The 
activation eneray te = F7 Boas) le’ galsulated by this formula agrees with 
the values found Irom the sheaths As is shown by Fig- 6, the peak of 
fluidity 1g not rer jisgtete 2 vies eassion is repeated after release, 
or if new loading i6 dene at ise | ature. The veak is explained as 
due to ths aggravation if 3 Lon whiese Origin remains atill obscures 
The irrevergiflity vf the Eble ek own i te caused by small diffusion coef- 
ficients and lew concuntratisn oF “ie impurities. M. Ve Klassen-Neklyudov 
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J. Phys. a. Chem. Sol; 5» n0- 4/2; 126-141, 1958; D. Dew-Hughes, G. 2 
Brock, J. Appl. Phys., 30, no. 123 2020-2021, 1959. 


ASSOCIATION: Institut kristallografii all SS52) Moskva (institu 
Crystallography AS USSR, mosco™} 


SUBMITTED: November 25, 1960 
tum ffoe nt 
Fig. 2: Compression curve of single crystals of german: um at diflere 


: A -1, 
temperatures with relative rate of deformation Vv = 6.3°10 cm~ 
Legend: a) orientation edie; C) 4110-3 2) <100-- 
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REGEL', V.R., MUINOV, T.M., POZDNYAKOV, O.F. 


Application of mass spectrometry to investigate the mechanical 
destruction of polymers. 


Report presented at the 13th Conference on High-molecular compounds. 
Moscow, 8-11 Oct 62 
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Study of static and dynamic fatigue polymers. 


Report presented at the 13th Conference on High-molecular Compounds. 
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Effect of UV radiation on the kinetics of flow and destruction 
of caprone fibers. 


Report presented at the 13th Conference on high-molecular compounds 
Moscow, 8-11 Oct 62 
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ACCESSION NR: AP3001168 $/0190/63/005/006/0925/0931 f i] 


AUTHOR: Regel', V. R.; Cherny*y, N. No / 


. TITLE: Effect of ultraviolet irradiation¥on the kinetics of creep and breakdown ~~ 
i of capron n fibers 


SOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 5, no. 6, 1963, 925-931 


TOPIC TAGS: ultraviolet irradiation, kinetics of flow, breakdown of fibers, capron ” : 
fibers, creep rate of fibers, polymer creep, elastic deformation ot 


ABSTRACT: The present investigation was aimed at finding out whether a relation- ~ 
‘ship existed between the rate of polymer deformation and polymer destruction, the... 
yardstick for the former being its "set creep" rate. Capron threads, consisting of © 
80 monofibers of 20 Micron diameter, were subjected to stretching by means of vari- .. 
'ous loads, with and without irradiation by ultraviolet light. The measurements 
consisted in determining the longevity of the samples (breaking point) as well as 
registering the rate of their "set creep." It was found that the product of these 
two values remains constant. It is concluded that the change in the "set creep" 

: rate of oriented capron fibers is caused by a change in the destruction rate of the 

‘ chemical bonds. The authors thank Zhurkov, S. N. for his continuous interest in 
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this work and for valuable remarks in the discussion of results. Orig. art. has: — | 
5 figures and 1 table. ; 
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AUTUORS: Regel', Ve Re» Muinov, T. M., and Pozdnyakov, 0. F. 


TITLE: Use of mass spectrometry for investigating the mechanical 
destruction of polymers 


P:RIODICAL: Fizika tverdogo tela, v- 4, NO- 9, 1962, 2468 - 2473 


pexT: The attachment (Fig. 1 of a mass spectrometer was used to investi- /é 
gate the composition of the volatile products nesulting from the mechanical 


destruction of polyme thylmethacrylate (PM) and polystyrene (PS). The 
samples (cross-sectional area i - 2mm2) where either compact or made up 
of thin film layers. The mass spectra obtained were analyzed by previous 
calibration of the spectrometer with Hos He, H,0s No» Oo» Ne, Ar, Kr, and 


Xe. Variations of the peaks were recorded by cinematography immediately 
before, during, and after the fracture of the sample. Volatile products 
resulting from mechanical and thermal destruction were found to have the 
game composition as each other. The fact that breaking PM and methyl- 
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s/181/62/004/009/020/045 
Use of mass spectrometry of investiguting ..- B104/B186 


methacrylute huve the same muss spectra indicates that monomer molecules 
separate from the preaking polymer. Breaking PS and styrene have different 
mass spectra. In addition to the peaks of styrene, it contains 4 great 
number of other peaks. Apart from the monomer, also other volatile 
products evolve. There are 3 figures and 1 table. , 
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GOVORKOV, V.G.; REGEL', VR. ; GLAZUNOV, V.N. 
Apparatus for creep testing at high temperatures in a vacuum 
or in an inert medium, Zavelab. 29 no.3:376-378 '63. 
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UTHOR: Regel', V. Re 


| PTRLE: Mechanical models of polymers, including breakdown elements ; | 


SOURCE: Vy%*sokomolekulyarny#ye soyedineniya, Vv. 6, no. 3, 196h, 395~399 


, 
vee TAGS! plastic flow, mechanical modeling, polymer deformation, Maxwell model, | © 
‘glasticity maasurement, polymer stress, elastic deformation, plastic deformation ; 


i ABSTRACT : The author argued for incorporation ‘of breakdown elements in rheological 
|: models of polymers in order to simulate breakdown processes occurring With polymer 
‘deformation. The breakdown element was pictured as a pair of parallel disks joined 
‘by several tension filaments. Each filament rupture corresponds to an analogous 
= process in the deformation of a polymer solid (see Fig. 1 on the Enclo- - 
1 
yt 
t 


isure)e The following mathematical model of a breakdown element was formulated 
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‘modulus, 1) 48 viscosity, 0, is the strength of the ith ¢yiamont and €1 is a 
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| corresponding filament deformation when the 
'pepresonts the number ©. 
‘which is unity when the breakd 
“Several series and parallel config 
“conventional mechanical elements are 
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